The pure films of polymer (polyvinyl alcohol (PVA)) and doped them with iron chloride (FeCl 3 ) salt with different concentrations ((1, 3, 5, 7 and 9) wt%) have been prepared by using casting technique. The thermal properties and FTIR of pure and doped films were studied. The experimental results of (PVA-FeCl 3 ) composite film show that the thermal conductivity is unstable when increasing the filler content, while the glass-transition temperature increases with increasing the filler content, and all the absorption bands of the bonds O-H, C-H, C=O, C=C, C-O, C-C and CHR 2 Rof pure (PVA) film shift to the higher wavenumbers with increasing the filler content in the doped (PVA) film with FeClR 3 R salt.
INTRODUCTION
Polymers, as plastics and rubbers, pervade our lives and we come across them in many different forms. As such, their physical properties have great importance and an understanding of them is vital for their uses in technology and engineering (pethrick et al., 2011) .
Polymers possess material properties which are distinctly different from those exhibited by metals, ceramics and glasses. Metals on heating can be transformed from hard solids to low viscosity liquids over a relatively small temperature range. Ceramics exhibit a hardness that does not very significantly with temperature up to the melting point and have poor impact properties and low elasticity. In contrast, polymers can be hard at low temperatures, comparable to metals or glasses, but on heating can be transformed into a rubbery state and exhibit a high degree of elasticity. Increasing the temperature further in certain cases allows the polymer to be converted into a free flowing liquid. However, some polymers do not flow when heated and so cannot be reshaped (pethrick et al., 2011) .
Polyvinyl alcohol (PVA) is a water-soluble synthetic polymer. Due to the characteristics of easy preparation, good biodegradability, excellent chemical resistance and good mechanical properties, (PVA) has been used on many biomaterial applications (Mahsanl et al., 2009) . Doping of polymers attracted the scientific and technological researchers, because of their wide applications. The dopant in polymer can changes the molecular structure and hence the microstructure as well as macroscopic properties of the polymer (Tawansi et al., 2003) .
The aims of the works preparing the films of polymer polyvinyl alcohol (PVA) and filled them with iron salt (FeCl 3 ) with different concentrations ((0,1, 3, 5, 7 and 9) wt%) and study thermal properties and FTIR of (PVA) film and (PVA-FeCl 3 ) composite films to test the possibility of obtaining non-insulating polymeric films for use in industrial applications. The films prepared can be used as insulation materials and in solar cells.
MATERIALS AND METHODS
The raw materials used in this work were as a powder of polymer (polyvinyl alcohol (PVA)) with high purity (99.9%) supplied by (Gerhard Buchman KG, Batch no. 6909/1, Man Date 9/2007, Tuttlingen, Germany) and a powder of iron chloride from (Central Drug House (P), Ltd.7/28 Vardaan House, Daryaganj, New Delhi-110002 (INDIA)). The powder of FeCl 3 salt with weight percentage (1, 3, 5, 7 and 9) wt% and the powder of polymer (PVA) were dissolved in (15 ml) of distilled water in glass beaker by using magnetic stirrer to mix the materials for (1 hours) to obtain more homogeneous solution at temperature (80 o C), each sample is poured in the circular glass basin of (10 cm) diameter and kept till dried for (24 hours) at room temperature using casting technique to prepare the films. The thickness measurement are made by using digital micrometer, the thickness of the dried films is (50-60) µm. For the purpose of measurement glass -transition temperature (T g ) of (PVA-FeCl 3 ) composite film, the Differential Scanning Calorimeter (DSC) device, provided by Japanese company, type of (DSC-60) was used, and for the purpose of measurement (FTIR) spectra of (PVA-FeCl 3 ) composite film, the IR Affinity-1CE (FTIR) spectrophotometer provided by Shimadzu, Japanese company was used.
RESULTS AND DISCUSSION

Thermal Conductivity
The thermal conductivity (k) "is the quantity of heat transmitted, due to unit temperature gradient, in unit time under steady state condition in a direction normal to a surface of unit area", when the heat transfer is only dependent on the temperature gradient (Nasar et al., 2010) . Thermal conductivity of composite materials depends on the matrix material and the dispersed substance. Using Lee's disk method, the thermal conductivity coefficient can be calculated according to equations (1) and (2) The figure (1) shows the thermal conductivity coefficient (k) (W/m.K) for (PVA-FeCl 3 ) composite film as a function of the concentration of FeCl 3 salt. It is shown that the thermal conductivity decreases slightly with increasing the concentration of FeCl 3 salt from (1 wt %) to (5 wt %). When the concentration of FeCl 3 salt increase to (7 wt%), the thermal conductivity becomes increase (Nasar et al., 2010) .
From above result, we can see that the thermal conductivity of (PVA-FeCl 3 ) composite film is loses with an increase in the FeCl 3 salt concentration. The replacement of crystalline phase in the polymer by amorphous structure decreases the thermal conductivity of the composite. This phenomenon is due to the fact that a decrease in the thermal conductivity is mainly due to the a deviation from the semi crystalline structure of pure (PVA) (Nasar et al., 2010) , phonons passing sufficiently in number and rapidly through the crystalline structure, break down the crystal lattice to an amorphous structure and cause scattering of the phonons to irregular paths in different directions. The result is an overall decrease in thermal conductivity at the surface and in the semi crystalline bulk (Maijed, 2010) . The increase in the thermal conductivity at salt concentration higher than (7 wt%) can be explained by an overcompensation by the composite material as an effect of FeCl 3 salt beyond the threshold value (Nasar et al., 2010) . Our result consistent with (Luo et al., 2015) . 
Glass -Transition Temperature
The glass transition temperature (T g ) of pure (PVA) film and (PVA-FeCl 3 ) composite films are shown in figures (2 to 7) . ). It was observed that the addition of FeCl 3 salt with different concentrations ((1, 3, 5, 7 and 9 ) wt%) in to the (PVA) matrix increases the (T g ) of (PVA) as show in table (1). Glass transition process is considered to be affected by molecular packing, chain rigidity and linearity. The increase in (T g ) of (PVA) with increase in concentration of FeCl 3 salt may be as a result of confinement effects and strong interaction between the polymer and the dopant particles. These interactions lead to restricted segmental mobility of the polymer chains. Our result consistent with (Peng et al., 2005) and (Abdul-Aziz, 2011). Table (1) shows the values of glass transition temperature (T g ) for (PVA-FeCl 3 ) composite film with concentration of FeCl 3 salt. 
Fourier Transforms Infrared (FTIR)
The (FTIR) spectra of pure (PVA) film and for (PVA-FeCl 3 ) composite film with different concentrations of FeCl 3 salt were performed in figures (8 to 13). The (FTIR) spectra exhibit several bonds of stretching and bending vibrations: O-H, C-H, C=O, C=C, C-O, C-O-C and CH 2 of pure (PVA) film. From the above figures, it is clearly seen that all the absorption bands of the above bonds shift to higher wavenumbers with increasing the filler content in the doped (PVA) film with FeCl 3 salt as shown in table (2). This shift of the wavenumbers is related to the force constant according to the Hooke's law, and therefore the shift to the higher wavenumbers indicates an increase in the force constant. The increase in the force constant gives an insight in to specific interaction between the dopant and the polar groups of pure polymer (Abdul-Aziz, 2011) and (Selvasekarapandian et al., 2006) . Our result consistent with (Puyou et al., 2016) . 
CONCLUSIONS
1-Thermal conductivity coefficient (k) (W/m.K) of (PVA-FeCl 3 ) composite film is unstable when increasing the filler content (wt%).
2-Glass-transition temperature (T g ) of (PVA-FeCl 3 ) composite film increases with the increase in filler content (wt%).
3-The absorption bands of the bonds O-H, C-H, C=O, C=C, C-O, C-C and CH 2 of pure (PVA) film shift to higher wavenumbers with increasing the filler content in the doped (PVA) film with FeCl 3 salt.
